A modification of the Fischl (6) glyoxylic acid method for tryptophan was developed which permits the reaction to occur quantitatively in aqueous solution by substitution of 70% HCIO4 (w/v) for concentrated H2S04. Spectral analysis of the chromogen formed showed a strong adsorption band at 365 m1 for pure tryptophan which was 17 times more sensitive than that at 560 mit. Factors were studied which influence the absorbance of the tryptophan chromogen at 365 m and the most favorable conditions for its formation.
showed that tile color produced was due to the presence of glyoxylic acid in the acetic acid and utilized this test to first isolate tryptophan from casein digests. cerebrospinal fluid (9, 10) and urine (ii ) and of tile y-globulin content of serum (12 
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RATIO OF GLACIAL ACETIC ACID/ PERCHLORIC ACID-mI.
I 000 WATER-mI /51m1 VOLUME water content was varied from 0.30 to 1.7 ml. As the water content was increased, the total acid volume (acetic/perchioric = 2.5 ml./2.0 ml.) was correspondingly decreased so that the final volume was kept constant.
The results obtained, using the tryptophan procedure described in Section B above, are illustrated in Fig. 3 . The experimental data show that the greatest sensitivity and good stoichiometry are obtained when 1.0 to 1.2 ml. of water was present in the system. Fig. 9 . These substances show relatively broad absorption bands at 560 and 365 m1, with an even wider absorption baild between 400 and 475 m,j. The substance with the highest tryptophan content, i.e., pure trypto-J)han, gave the smallest absorhance value at 560 m but the largest value at 375 m1, whereas, y-globulin showed the greatest absorbance value at 560 m although its tryptophan content was about one-half that of the pure tryptophan solution.
When these samples were hydrolyzed with 3.5% HC1O4 for 24 hr., the shape of the spectral curves for both tyrocidine and y-globulin became identical with that of pure 1. Application of the method to a series of "purified" proteins, as listed in Table 2 , also shows good agreement between tryptophan values found experimentally and those reported in the literature, except in a few instances, as for trypsin and ovomucoid. About the only gemieral conclusion that can be drawn from the many publications on this subject is that the stability of tryptophan to hot alkali is considerably greater than to acids. What is meant by the term "imicreased stability" is the preservation of tile intact amillo acid including its ninhydrin-reactive amino group.
However, if one should employ a technic of hydrolysis that would preserve the indole nucleus intact, then application of a color reaction specific for this structure would also constitute an accurate measure of the tryptophan content of tile hydrolyzate. This possibility arose from tile report by Hakim (27) that cancerous sera subjected to mild (5% ilCi) acid hydrolysis showed an increase in absorbance at 270 to 275 m/L as compared to normal sera, and the finding by Brackenridge (28) that this increase could be accounted for by the raised level of tile tryptophan content of such sera. We chose to utilize dilute (3.5%) perchioric acid, since we had shown in previous publications (8, 9, 12) that 70% HC1O4 could be substituted for concentrated sulfuric acid in carrymg out the glyoxylic acid reaction in an aqueous medium.
The results obtained in these studies (Fig. 12) show that complete release of tryptophan from proteins occurs between hydrolysis times of 5 to 24 hr. and that there is but little or no change in the absorbance of tryptophan itself between 5-through a 72-hr. period of hydrolysis.
The hydrolysis product formed from tryptophan gives a negative ninhydrin reaction and thus cannot be used for determining this amino acid in the Moore and Stein (18) system.
When the modified glyoxylic acid reaction is applied to hydrolyzed tryptophan, it gives the same spectral curve as does unhydrolyzed tryptophan, with the major absorption band at 365 mj and a considerably smaller one at 560 m (Fig. 9) . While the presence of this band was noted for tryptophan and some related compounds by Rieder and B#{246}hmer (1.9), it has not to our knowledge been previously employed for the quantitative determination of tryptophan. Investigation of the various factors which influence the amoumlt of yellow chromogen formed were then systemically investigated ( Fig. 1 through  8 ) and the method finally evolved gave absorbance values which followed Beer's law at tryptophan concentrations between 3 and 150 g in 5.7 ml. of solution (Fig.   11) . Application of the modified giyoxylic acid method to an unhydro lyzed protein, e.g., y-globulin, produced mainly the blue chromogen with the main absorption band at 560 m. It was first thought that the blue chromogen was characteristic of tryptophan present in a polypeptide linkage since hydrolysis in 3.5% HCIO4 changed its spectral curve (Fig. 9) to one similar to that of pure tm'yptophan. Application of the color reaction to tryptophan-containing dipeptides gave some surprismg results. L-Alanyl-L-tryptophan yielded mainly the blue chromogen, whereas L-tryptophyl-L-alanine gave the yellow chromogen absorbing at 365 mjj. Only after hydrolysis did their spectral curves become identical and equivalent to that of free tryptophan (Fig. 10) (Table 1) . Similarly, when the method was applied to a whole series of tryptophan-containing proteins, the results (Table 2 ) check rather well with those reported in the literature for the same protein except for trypsin, in which a higher value (2.26 gm./100 gin.) was obtained, and for ovomucoid (1.15 gm./100 gm.), in which the res'ilt was lower.
The precision of the method is ±3.0% for the over-all procedure including the hydrolysis step. The excellent correlation between tryptophan values obtained for different preparations of the same "purified" protein are shown in Table 2 for human y-globulin, pepsin, and pepsinogen.
Work is flOW in progress on the application of the method to plasma protein fractions in various chronic diseases and to similar proteins of different animal species. The chemical nature of the chromogen absorbing at 363 m is also being ilivestigate(I.
